Background: Dengue fever is the commonest mosquito-borne illness in the tropics and subtropics. Renal transplantation is one of the ever expanding modes of treatment of end-stage renal disease. Hepatitis B is a common infection in South and East Asia, but rare in Sri Lanka. Here we describe a recipient of a renal transplant with a stable graft, on antiviral treatment for hepatitis B infection, developing dengue superinfection and entering a complex clinical course. To the best of our knowledge this is the first report of such a case. Case presentation: A 59-year-old Sri Lankan woman developed acute renal failure and needed dialysis support; she had upper gastrointestinal bleeding that needed transfusions, pancytopenia, and a prolonged phase of thrombocytopenia. She eventually recovered from illness, and her renal functions returned to baseline levels. The differences in presentation, signs, symptoms, and mortality of renal transplant recipients infected with dengue fever from the general population are discussed, with possible reasons for altered presentation. Conclusions: Dengue superinfection in transplant recipients with hepatitis B infection can lead to management difficulties. The recovery can be slow as seen from this case, with prolonged thrombocytopenia.
Background
Dengue fever (DF) is the commonest mosquito-borne illness in the tropics and subtropics. Many outbreaks have had devastating results over many years. In the majority of sufferers, DF is a subclinical infection, and in a minority, it presents with hemorrhagic manifestations. Solid organ transplant recipients have displayed a spectrum of clinical manifestations similar to their non-transplant counterparts. Immunosuppressive treatment plays a part in relatively less complications in transplant recipients than in their non-transplant counterparts, although fatal outcomes had been reported [1] [2] [3] [4] . The course of the illness can be prolonged, in the form of: thrombocytopenia; unusual complications, such as graft dysfunction; or uncommon complications, like acute colitis [3, 5] . The occurrence of hepatorenal dysfunction in DF is being increasingly reported among previously healthy patients [6, 7] and, as a result, there is a novel enthusiasm on the pathogenesis of the disease.
Hepatitis B is an important, challenging infection among renal transplant recipients, although it is very rare among Sri Lankans due to safe blood products and immunization. The prevalence among patients with a renal transplant is estimated to approximately 0.1-0.4% [8] . There are no statistics about the Sri Lankan population, but in the authors' experience, it is extremely rare. Here we report a case of DF in a post kidney transplant patient in a background of chronic active hepatitis B infection. Information on confirmed cases of DF among solid organ transplant recipients in the literature is limited, with very few fatalities; most of the fatalities occurring during the immediate post transplant period [2, 4] . Complete recovery of a post liver transplant recipient with DF was reported locally [9] . To the best of our knowledge this is the first reported case of DF in a post kidney transplant patient with chronic active hepatitis B infection.
Case presentation
A 59-year-old Sri Lankan woman, recipient of an ABO matched, living donor kidney transplant performed in 1997, presented with a 3-day history of fever, a fall, mild headache, arthralgia, myalgia, abdominal pain, and progressive drowsiness. She was on tenofovir, azathioprine 75 mg daily, and prednisolone 5 mg daily. She denied respiratory, bowel, or urinary symptoms. We did not find a contact history of fever. She did not have any seizures during the illness. Her primary renal disease was membranous glomerulopathy diagnosed in 1989. She had diabetes and developed end-stage disease in 1996 and was commenced on hemodialysis. She received a transplant in 1997 and enjoyed an uncomplicated post-transplant period with creatinine values between 84 and 104 umol/L (50-110), and an excellent quality of life.
In 2013, she presented with progressive abdominal distension due to ascites and with stigmata of liver disease and was diagnosed as having cirrhosis. She was diagnosed as having hepatitis B infection, where the viral load was in the order of log 9, and renal function was within normal range. Serology for hepatitis C and human immunodeficiency virus (HIV) was negative. Therapy was initiated with lamivudine, but an inadequate response led to replacement with tenofovir 330 mg daily, which brought down the viral loads to order of log 2. She was very compliant in all her medications and did not have major adverse effects to any of her medications.
On examination she was drowsy, with Glasgow Coma Scale (GCS) of 12/15, and had flapping tremors. She was pale, anicteric, and was well hydrated. No skin rashes, cutaneous bleeding, or neck stiffness was noted. Her abdomen was soft on examination and tenderness noted in right iliac fossa overlying the graft. Her respiratory system and cardiovascular system examinations were clinically normal. Optic fundi were normal except for background diabetic retinopathy. Capillary blood sugar on admission was 7.7 mmol/L. Her initial investigations revealed pancytopenia on day 3 of the illness with hemoglobin (Hb) of 78 g/L (120-160), white cell count of 3.7 × 10 9 /L (3.5-12), and platelet count of 52 × 10 9 /L (150-400). Blood picture showed normochromic normocytic red cells with reduced count, mild to moderate rouleaux formation, normal white cell count with hypersegmented and toxic-looking neutrophils. Severe thrombocytopenia was confirmed on the blood picture. We did not find any evidence of microangiopathic hemolytic anemia. Her C-reactive protein (CRP) level on admission was 108 mg/dL (< 6). Urine analysis showed 4-6 pus cells and 2-4 red cells, but no proteinuria. Serum creatinine was raised to 630 umol/L, from a background of 96 umol/L, checked 2 weeks ago on her routine clinic visit. Her serum creatinine phosphokinase level was normal. Urine and blood cultures were negative on day 3 of the illness.
Non-contrast computed tomography (CT) of her brain was normal and a hip X-ray did not show evidence of any fracture. An ultrasound scan of her abdomen showed swollen kidney, with preserved corticomedullary demarcation, raising suspicions of acute renal parenchymal disease. She had no splenomegaly ultrasonically and portal vein diameter was 1.7 cm. She did not have oligo-anuria at that time. She developed metabolic acidosis, and with rising potassium levels, we decided to start renal replacement. Dengue non-structural protein 1 (NS1) antigen (day 2) was positive, but other viral studies such as cytomegalovirus and Epstein-Barr virus were negative. Subsequent blood counts revealed progressive decline in platelet and white cell counts. She developed an upper gastrointestinal (GI) bleed on day 6 (Hb, 52 g/L) and was supported with blood. From day 3 onward, of the illness, we empirically treated her with intravenously administered ceftriaxone for a suspected bacterial infection owing to her high CRP. Azathioprine and tenofovir were temporarily withheld due to possible marrow suppression and orally administered steroids doses were increased from 7.5 mg to 30 mg daily. Dengue IgM and IgG on day 6 were positive. Blood and urine cultures were sterile. Free fluid in the hepatorenal pouch was demonstrated on day 6 of the illness where she entered the critical phase. The lowest platelet count recorded was 5 × 10 9 /L. Her conscious level gradually improved and she was fully alert by day 5. She was never oligo-anuric during the period of illness. Upper GI endoscopy revealed portal gastropathy, antral gastritis, and non-bleeding small esophageal varices. We reintroduced tenofovir from day 5 onward. We had already taken her off azathioprine, but pancytopenia persisted. Intravenously administered ceftriaxone 1 g twice daily was continued up to 14 days, until CRP returned to normal. Her fluid management was monitored clinically, rather than according to the National Dengue guidelines, due to acute kidney injury (AKI). She was discharged on day 16 with creatinine normalized, but her liver enzymes and thrombocytopenia took 6 weeks to correct themselves. A review of this patient 12 weeks later revealed normal serum creatinine level and return of her blood counts to baseline. Figure 1 shows the case presentation in a timeline, while Fig. 2 describes the changes in the biochemical parameters. Table 1 describes pre-morbid, the most abnormal and convalescent values of important biochemical tests.
Discussion
DF occurs in outbreaks and has become the most widespread and important mosquito-borne illness in Sri Lanka, as well as in South and East Asia. It is mostly an asymptomatic or self-limiting infection; it has the ability to cause high morbidity and mortality. Although uncommon, complications like pericardial effusion, AKI, and acute colitis were reported with DF [1, 5, 10] . Despite high prevalence, DF is a rarely reported disease among patients who have had solid organ transplants. Similar to the non-transplant population, DF follows a benign course in most recipients of renal transplants. Severe dengue infection is rare [1, 10] , but commoner than in non-transplant population [11] . The effects may be related to the relative balance between immunosuppression reducing the risk for antibody-enhanced complications, and reduced clearance of the viremia. Diminished T cell response can lead to atypical presentations in a transplant recipient [3, 4, 6] . Similar to the non-transplant population, early recognition will help to prevent or minimize complications. A systematic review by Weerakkody et al. showed that physical signs and symptoms differ from the general population [11] . Studies had shown that approximately 8.9% mortality was associated with dengue infection among renal transplant recipients [11] . In some cases mortality is a direct effect of bleeding [2] , while others were due to secondary causes (for example, sepsis, type 1 respiratory failure) [7, 8] .
Our patient had a prolonged period of thrombocytopenia running up to 16 days. Prolonged thrombocytopenia is a recognized feature of DF in patients with a renal transplant [1, 10] . Our patient had normal renal functions for 19 years post transplant up to this illness. The common causes of graft failure would be rejection, pyelonephritis, allograft nephropathy, and hepatorenal syndrome in this patient. Her urine analysis and sterile culture are not supportive of pyelonephritis, but high CRP and swollen allograft during imaging makes it a possibility. DF is known to cause renal dysfunction, sometimes to the extent of needing renal replacement [1, 3, 4] . However, elevated CRP is a known association with severe DF [12, 13] . We did not pursue a renal biopsy in the face of severe bleeding risk and rapid improvement in renal functions. Pre-renal AKI was also unlikely because she was not dehydrated and she never became oligo-anuric. Rejection is unlikely, given the spontaneous recovery without anti-rejection medication. Hepatorenal syndrome is a very likely cause, but oligo-anuria is the norm rather than an exception. DF as the cause for her AKI remains the plausible explanation. This patient had severe AKI which needed dialysis, but had a complete recovery of renal function of the allograft.
Several factors could have contributed to the pancytopenia in this patient, including azathioprine, tenofovir, acute viral illness, and chronic liver cells disease; however, normal blood counts before the febrile illness make this diagnosis unlikely. Leukopenia and thrombocytopenia are well-recognized features of DF, including the population of transplant recipients [1] . A fall in Hb and packed cell volume instead of the usual hemoconcentration during the critical phase can be associated with gut bleeding. However, true aplastic anemia has been described with DF, and some of these cases have been attributed to hemophagocytic syndrome [14] and others to bone marrow suppression [15, 16] . Our patient did not undergo a bone marrow biopsy; hence, it is impossible to differentiate bone marrow pathology from a peripheral pathology. However, a very low reticulocyte index of 0.2% indicated that the former is more likely. Aplastic anemia reported with dengue had been treated with intravenously administered immunoglobulins, steroids, and cyclosporine [15, 16] . Our patient was already on immunosuppressives; hence, the aplastic crisis could have become self-limited with the medications she was already receiving.
This patient was a particularly difficult case to manage due to multiple comorbidities such as cirrhosis, hepatitis B infection, acute renal failure which needed dialysis, pancytopenia, and immunosuppression. Management guidelines are not available on patients with such a complex clinical picture due to the rarity of the combinations of the disease. Accurate clinical assessment and objective-guided fluid management made management of this patient a success.
Conclusion
Management of dengue in patients with comorbidities could be difficult. Dengue can cause severe allograft dysfunction, but it is reversible at least in many cases. ALT alanine aminotransferase, AST aspartate aminotransferase, CRP C-reactive protein, ESR erythrocyte sedimentation rate, Day# number of days after admission to the hospital, Pre-illness the most recent value before contracting the illness, Follow up is after 84 days, *CRP was measured using dilution method, and levels more than 32 times dilution expressed as > 192
